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可溶性淀粉 5 g/L、酵母膏 10 g/L、K2HPO4 10mM/L、NaNO3 5g/L，发酵所得到
的发酵液中 大含菌量为 3.12×109/mL。类似的方法得到 A65 的 佳发酵培养基
是马铃薯蛋白胨可溶性淀粉（PPS）培养基：新鲜土豆 200g，水煮 30min 后，纱
布过滤，滤液中加入 5g/L 蛋白胨，20g/L 可溶性淀粉，0.5g/L Ca(NO3)2·4H2O，
0.2g/L Na2HPO4·12H2O，发酵液中含孢量达到 1.86×10
9/mL。进一步优化两株菌
的摇瓶发酵工艺，B5 适合接种 1%的种子液、中性偏酸的发酵 pH、培养温度 37℃、
摇床转速 200r/min、装液量为 250mL 中装 100mL。A65 则适合接种 3 个菌块，
中性 pH、培养温度 28℃、摇床转速 180r/min、装液量为 500mL 中装 200mL。 
确定了两株生防菌的可湿性粉剂配方，生防菌 B5 的可湿性粉剂配方为： 
Morwet EFW 5%，Morwet D-425 3%，羧甲基纤维素钠 0.5%，荧光素钠 0.3%，
母粉补足 100%；A65 可湿性粉剂配方为：A65 高孢粉 10%，PEG6000 3%，木质
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Abstract 
China is the hometown of tea, Fujian is one of the main tea-producing areas. 
There are variety of tea plant diseases and pests, damage heavy. Tea diseases not only 
cause the tea-producing cut, declining in quality, but also lead to excessive pesticide 
residues prominent, pollute the environment, and a serious impediment to the export 
of tea, even affect the health of consumers, if the tea garden irrational drug use. 
Implementation of integrated pest management is an important part of pollution-free 
tea production, to ensure the tea quality, high yield and tea-producing sustainable 
development. Microbial pesticides become the research focus due to its efficient and 
safe, no residual, and non-contamination. 
In this study, we used six kinds of common pathogenic fungi as indicator bacteria 
which were separated from Xiamen tea garden, screened two strains come from the 
deep-sea that anti-pathogenic fungi of tea active. One is Bacillus subtilis B5, the other 
is fungus Paecilomyces lilacinus A65. Flat confrontation test explores the two strains 
control effect reached 70%, with biocontrol agents potential. 
In order to obtain a large number of agents active ingredients of the two strains 
fermentation, culture medium and fermentation conditions was optimized. In this 
study, single-factor method in conjunction with Orthogonal Design were used to 
acquire B5 most suitable fermentation medium: soluble starch 5 g/L, yeast extract, 10 
g/L, K2HPO4 10 mM/L, of NaNO3 5g/L, bacterial in fermentation broth can be 
3.12×109/mL. Similar method to get the best fermentation medium for A65: 
potato-peptone-soluble starch (PPS) medium:fresh potatoes 200g, boiled for 30 min, 
filtered through gauze and 5 g/L peptone, 20 g/L soluble starch,0.5g/L 
Ca(NO3)2·4H2O，0.2g/L Na2HPO4·12H2O was added in filtrate, conidia-containing in 
fermentation broth reached 1.86×109/mL. Then the fermentation conditions of the two 
strains was optimized, 1% inoculation volume, neutral fermentation pH, incubation 
temperature 37℃, shaking speed 200r/min, liquid volume of 250mL installed with 
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were determined: initial medium pH7, incubation temperature 28℃, shaking speed 
180r/min, liquid volume of 500mL installed 200mL vaccination three bacteria block. 
Determined wettable powder formulations of two biocontrol agents, biocontrol 
agents B5 wettable powder composition was: Morwet EFW 5%, Morwet D-425 3% 
carboxymethyl 0.5% sodium carboxymethyl cellulose, sodium fluorescein 0.3%, the 
mother powder make up 100%; A65 wettable powder formulation was: A65 the high 
conidia-pollen 10%, PEG6000 3%, lignin sulfonate 7%, CaCO3 1%, humic acid 0.5%, 
diatomaceous earth complement to 100%. Quality testing showed that main indicators 
of two biocontrol agents WP have reached or exceeded the national standard, and 
industrial production quality requirements have been met. 
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Tab 1: Overview of marine microorganisms’ antagonistic plant pathogenic fungi 






















































































种植面积 197 万公顷，茶叶年产量达到 148 万吨，占世界产量的 35%，茶叶总产








[24]，中国对日茶叶出口自 2005 年连续 5 年负增长，日本市场占中国茶叶出口量
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